INTRODUCTION {#s1}
============

The increase in life expectancy is a global phenomenon resulting from the improvements in social, economic, and cultural conditions that have occurred in recent decades, which have contributed to a decline in mortality and fertility and thereby increased the life expectancy of the population[@r1]^)^. According to the World Health Organization (WHO), in developing countries, people over 60 years of age are considered elderly[@r1]^)^. In Brazil, it is estimated that approximately 12% of the population is the elderly. By 2025, this percentage is expected to increase significantly such that Brazil will rank sixth among countries with the highest numbers of elderly persons[@r1], [@r2]^)^.

As a result of an increase in life expectancy, there is a new subgroup of elderly, the very elderly or the oldest old, who are more than 80 years of age. Average life expectancies above 80 years have been reported for Japan, Australia, Singapore, Switzerland, and Sweden[@r3]^)^. The Brazilian population pyramids for 1991 to 2010 show an important tendency for population of oldest old people to increase, with this population currently representing 1.5% of the entire population of the country[@r1]^)^. However, it is noteworthy that this quantitative increase in the duration of life does not necessarily imply good quality of life during aging.

Matsudo et al.[@r3]^)^ and Navarro et al.[@r4]^)^ expressed concern about the global growth of the elderly population because an increase in life expectancy also results in a greater probability of chronic diseases that can potentially lead to disabilities. Aging is accompanied by changes in various body systems, such as loss of visual[@r5]^)^ and hearing acuity[@r6]^)^; increases in obesity[@r7]^)^; decreases in lean mass[@r8]^)^ and body flexibility[@r9]^)^, muscle strength[@r9]^)^, and cardiopulmonary performance[@r10]^)^; and increases in muscle fatigue[@r11]^)^. In addition, aging has a negative impact on physical well-being, mood, self-esteem, and body image[@r12]^)^, resulting in anxiety[@r13]^)^ and depression[@r14]^)^.

These changes influence mobility, stability, and balance, leading to a gradual decline in the performance of physical activities and an increase in the susceptibility to falls[@r15]^)^. Fabrício et al.[@r16]^)^ stated that all individuals are susceptible to falls, but falls are much more important in older people because they can lead to death. Therefore, it is necessary to promote public policies that encourage the elderly to perform physical activities regularly because these activities intervene in the physiological processes of aging.

Aging, with its many repercussions on health, leads to greater expenditures, which are borne by the economically active portion of the population. This shift in expenditures changes the productive structure of a nation and reflects a dynamic failure[@r17]^)^. Thus, there is a tendency to increase the number of long-stay institutions (LSIs) for the elderly[@r18]^)^, and it is estimated that the number of institutionalized elderly in Brazil will increase from 1.3 to 4.5 million by 2060[@r19]^)^.

An LSI is considered to be an organizational social system intended to take care of the elderly in circumstances such as absence of the family, conditions of neglect, or lack of financial resources[@r20]^)^. Telarolli Júnior et al.[@r21]^)^ emphasize that the alternative of institutionalizing the elderly should always be considered an exception because in most cases it has disadvantages, such as distance from the family, loss of individuality, lack of social participation, isolation, and increasing physical and mental inactivity, which have negative consequences on quality of life.

The relationship between population aging and institutionalization of the elderly is a topic that is rarely addressed in the literature[@r21]^)^ and to which society should be attentive. To better understand this new social demand, there is a need to further investigate the factors that influence the lives of the oldest old. Therefore, the aim of this study was to describe the functional capacity-related characteristics, such as body composition, body balance, submaximal physical capacity, and quality of life, of the oldest old adults living in an LSI in Rio de Janeiro, Brazil. This investigation might contribute to development of preventive and therapeutic interventions to adequately preserve or enhance the quality of life of these people, especially those who live in LSIs.

SUBJECTS AND METHODS {#s2}
====================

This cross-sectional study was conducted in a long-stay institution (LSI) in Rio de Janeiro, Brazil, and proposed by Augusto Motta University Center (UNISUAM). It was approved by the local Ethics Committee (CAAE: 04539912.4.0000.5235). Every oldest old resident of the LSI was invited to participate in this study during a lecture. Subsequently, the interested elderly were enrolled individually after they signed a consent form. The exclusion criteria were poor cognitive functioning, inability to walk, and presence of uncontrolled diseases and neuropsychiatric crises. This information was obtained from the medical department of the LSI.

The evaluation protocol was divided into three blocks with an interval of approximately seven days (ranging from five to nine days) between them ([Fig. 1](#fig_001){ref-type="fig"}Fig. 1.Study assessments flowchart. MMSE, Mini-Mental State Examination; WT~6 min~, Six-minute walk test; WHOQOL, World Health Organization Quality of Life questionnaire).

Block 1: First, we administered the Mini-Mental State Examination test (MMSE)[@r22]^)^ to identify subjects who would be excluded due to cognitive impairment (scores under 25 and 19 for literate and illiterate, respectively), which was followed by an interview to evaluate demographic characteristics. To determine general muscle strength[@r23]^)^, handgrip strength was assessed using a hydraulic dynamometer (Jamar, Sammons Preston, Bolingbrook, IL, USA), with the participant in a sitting position and performing finger flexion on the dynamometer with maximal strength. The protocol was repeated three times on each hand, with a one-minute interval between trials, and the highest value for each hand was considered in the analysis[@r24]^)^. To qualitatively assess dietary habits, the food frequency questionnaire (FFQ) was used. The foods were grouped into milk and dairy products, meats and eggs, oils and fats, cereals, beans, vegetables, and fruits. Consumption frequency was expressed as daily, weekly, monthly, rarely, or never[@r25]^)^.

Block 2: The following anthropometric variables were assessed according to the technical procedures described by the International Society for the Advancement of Kinanthropometry (ISAK): weight, height, triceps skinfold, subscapular skinfold, and circumference of the right arm, abdomen, waist, hip, and right calf[@r25]^)^. Complementing the assessment of body composition, a bioelectrical impedance analysis (BIA) was performed using a BIA 310E single-frequency tetrapolar bioimpedance analyzer (Biodynamics, Seattle, WA, USA). The electrical current parameters were 800 mA and 50 KHz. Two electrodes were placed on the dorsum of the hand, and two electrodes were placed on the dorsum of the foot to determine total body bioimpedance. Participants were instructed regarding the preparations for the test[@r26]^)^. The cutoff values for obesity were 35% for women and 25% for men[@r27]^)^.

Two tests were used to evaluate body balance. The first was a static stabilometry test using an AccuSway Plus force platform (AMTI, Waltertown, MA, EUA). The center of foot pressure (COP) was captured with a frequency of 100 Hz and recorded using the Balance Clinic software (AMTI, Waltertown, MA, USA). The degree of oscillations in the standing position was assessed in the four positions described by Mainenti et al.[@r8]^)^: opened base with eyes open (OBEO), opened base with eyes closed (OBEC), closed base with eyes open (CBEO), and closed base with eyes closed (CBEC). The test duration was 60 seconds for each trial. The four positions were repeated, with a 1-minute interval between the tests. The order of the trials was randomized to minimize fatigue and learning effects. The following variables were calculated, as presented in the software's manual, using the COP signal: range and standard deviation of the COP, in both the anteroposterior and lateral directions, and the elliptical area. For each position, the smaller of the values from two trials was used for the analysis, since this value represents better postural control for the stabilometric variables analyzed.

Block 3: The second body balance assessment was the Berg scale, which evaluates the performance of static and dynamic functional balance through observation of 14 tasks and has a maximum score of 56 points. In this study, scores equal to or less than 45 points indicated a risk of falls, as described by Chiu et al[@r28]^)^. The degree of active movement of the right ankle was evaluated using a digital electrogoniometer. The electrogoniometer was fixed with tape on the lateral side of the ankle, its axis was positioned below the lateral malleolus toward the calcaneus, the fixed arm was placed parallel to the longitudinal axis of the tibia, and the movable arm was placed parallel to the lateral border of the foot, towards the 5th metatarsal. The subjects were asked to perform active flexion-extension movements of the right ankle joint while in the supine position. The examiner encouraged the participant to perform five repetitions of this movement at the maximum possible amplitude[@r29]^)^. The measurements were collected via an electromyography channel (EMG-810; EMG System Do Brasil LTDA, São Paulo, Brazil), and the maximum amplitude was determined by Suíte MYO software (PhD^2^ Consulting and System Ltda, Rio de Janeiro, Brazil). The six-minute walk test was performed to determine the submaximal physical capacity of the elderly. The subjects were instructed to walk down a corridor, as quickly as possible, for six minutes. Heart rate, oxygen saturation, and overall fatigue (Borg Scale) were evaluated at rest, then at the third minute of the test, and after the completion of the test. During the recovery period (one minute after finishing the test), these parameters were recorded again. The respiratory rate and blood pressure were measured at the beginning and end of the test. After the subject completed the test, the total distance walked over the six minutes was determined, and the percentage of the predicted walking distance was calculated as recommended by Dourado et al.[@r30]^)^, who performed a study with a Brazilian sample comprising subjects 60 ± 9 old. The six-minute walk test was performed twice, and the one with higher distance walked was used for the analysis. Finally, the perceived quality of life (QOL) was assessed using the WHOQOL-OLD, which has 24 items subdivided into the following six domains: sensory abilities, autonomy, past activities, present and future, social participation, death and dying, and intimacy. As recommended by the World Health Organization, the generic version of this instrument was applied. The WHOQOL-BREF evaluates two general questions about the quality of life, i.e., "How would you rate your quality of life?" and "How satisfied are you with your health?" in addition to 24 other questions related to the following four domains: "physical," "psychological," "social relationships," and "environment." The final scores from each instrument were calculated according the syntax proposed by the WHO, which considers the responses to each question and results in a final scores ranging from 0 (worst perceived QOL) to 100 (best perceived QOL).

For the data analysis, we used descriptive statistics, and the results were expressed as the mean ± standard deviation, minimum and maximum values for numeric variables, and absolute frequency (relative frequency) for categorical variables. Variable distributions were analyzed using the Kolmogorov-Smirnov test. To assess the correlation between variables, Pearson's correlation (ρ) was used for parametric data, and the Spearman test was used for nonparametric data. To identify the strength of correlation between the variables analyzed, it was assumed that values from 0.0--0.29 indicated weak correlation, values from 0.30--0.59 indicated moderate correlation, values from 0.60--0.89 indicated a strong correlation, and values from 0.90--1.00 indicated very strong correlation[@r31]^)^.

Comparisons between groups (no risk of falls *vs.* risk of falls; obese *vs.* nonobese) were performed using the Mann-Whitney U test.

All statistical analyses were performed using the SPSS statistical software (SPSS Inc., Chicago, Illinois, USA, version 13.0), and a p value of ≤ 0.05 was considered statistically significant.

RESULTS {#s3}
=======

Fifty-one elderly were living in the LSI, but only 24 subjects agreed to voluntarily participate. Among these subjects, one was excluded because he could not walk by himself, and another three were excluded due to cognitive impairment. Twenty oldest old subjects participated in this study. They had a mean age of 85.8 ± 5.2 years. Most participants were female and widowed. The oldest participant in the institution had been residing there for 48 months (mean value: 19 ± 15 months), and most of the participants had completed secondary education. Furthermore, all reported right limb dominance ([Table 1](#tbl_001){ref-type="table"}Table 1.General characteristics of the elderly who participated in the study (n=20)VariablesFrequency N (%)GenderFemale19 (95%)Male1 (5%)Marital StatusMarried0 (0%)Single2 (10%)Divorced2 (10%)Widowed16 (80%)Educational levelHigher education1 (5%)Secondary education8 (40%)Complete primary6 (30%)Incomplete primary5 (25%)Values are expressed as absolute (n) and relative (%) frequencies.). Hemodynamic, anthropometric, body composition, and handgrip strength data are presented in [Table 2](#tbl_002){ref-type="table"}Table 2.Hemodynamic, anthropometric, body composition, and handgrip strength data for the elderly who participated in the study (n=20)VariablesMean ± SDMinimumMaximumSystolic blood pressure at rest (mmHg)134.3 ± 17.799.0170.0Diastolic blood pressure at rest (mmHg)76.9 ± 13.160.0100.0Heart rate at rest (bpm)74.1 ± 16.549.0125.0Height (m)1.51 ± 0.061.431.64Body weight (kg)59.6 ± 11.444.782.5Body mass index (kg/m^2^)26.0 ± 4.619.134.8Arm circumference (cm)29.8 ± 4.223.037.2Abdominal circumference (cm)95.1 ± 12.160.5111.9Waist circumference (cm)89.4 ± 10.572.6105.0Hip circumference (cm)105.6 ± 12.492.0128.0Calf circumference (cm)31.9 ± 3.125.036.7Triceps skinfold (mm)19.2 ± 5.110.228.5Subscapular skinfold (mm)16.6 ± 5.418.529.2Waist to hip ratio0.84 ± 0.060.760.94Fat-free mass (kg)36.4 ± 6.027.147.5Fat mass (kg)23.8 ± 7.113.040.6Fat mass percentage (%)39.0 ± 5.529.048.0Right handgrip strength (kg)16.40 ± 6.88.027.0Left handgrip strength (kg)14.60 ± 6.26.027.0. More than half of the participants (60%) reported that they regularly engaged in some physical exercise, and of these, 33.3% reported engaging in activities once a week; 41.7% engaged in physical activities at least twice a week. The most commonly reported exercises were yoga (50%), dance (25%), and gymnastics (17%).

The participants' scores on the Berg Balance Scale ranged between 10 and 56, with a mean of 45.9 ± 11.5. By analyzing these values with respect to handgrip, we observed a strong positive correlation for right handedness (r = 0.62) and a moderate positive correlation for left handedness (r = 0.57), both of which were statistically significant. Another positive and significant correlation was found between the Berg Balance Scale score and the distance walked during the six-minute walk test, as well as the percentage of predicted walking (r = 0.56; r = 0.57, respectively). The Berg Balance Scale correlations with the stabilometric variables were negative, especially when considering the range and standard deviation of the center of pressure of the foot while performing the test in closed base conditions, both in the anteroposterior and lateral directions ([Table 3](#tbl_003){ref-type="table"}Table 3.Correlations between Berg Balance Scale scores and the six-minute walk test, handgrip strength, and stabilometric variables (n= 20)VariablesrWT~6 min~0.56\*% of WT~6 min~ predicted distance[@r30]^)^0.57\*RHS0.62\*LHS0.57\*CBEO − Lateral standard deviation−0.55\*CBEO − AP standard deviation−0.61\*CBEO − AP range−0.62\*CBEO − Area−0.61\*CBEC − Lateral standard deviation−0.62\*CBEC − AP standard deviation−0.59\*CBEC − Lateral range−0.62\*CBEC − AP range−0.52\*CBEC − Area−0.69\*\*p\<0.05. r, Pearson's correlation coefficient; WT~6 min~, distance covered in the six-minute walk test; RHS, right handgrip strength; LHS, left handgrip strength; CBEO, closed base with eyes open; CBEC, closed base with eyes closed; AP, anteroposterior direction of center of pressure oscillation). Using a cutoff of 45 points[@r28]^)^ on the Berg Balance Scale, it was observed that 40% (n = 8) of the participants were at risk of falls, and these subjects had lower manual strength and walked a shorter distance during the six-minute walk test; they also had lower percentages of predicted distance values compared with those who were not at risk of falls ([Table 4](#tbl_004){ref-type="table"}Table 4.Handgrip strength and walking test values for the group with no risk of falls and the group with risk of fallsVariablesNo risk of fallsn= 12Risk of fallsn= 8RHS (kgf)20.3 ± 5.910.6 ± 2.6\*LHS (kgf)17.8 ± 5.79.9 ± 3.1\*WT~6 min~ (m)218.6 ± 94.5134.1 ± 66.4\*% of WT~6 min~ predicted distance[@r30]^)^ (%)43.8 ± 17.828.0 ± 14.5\*Mann-Whitney U Test − statistically significant at p\<0.05. RHS, right handgrip strength; LHS, left handgrip strength; WT~6 min~, distance walked in the six-minute walk test).

The degree of mobility of the right ankle showed a significant positive correlation (r = 0.47) with the distance walked during the six-minute walk test.

[Table 5](#tbl_005){ref-type="table"}Table 5.Cardiorespiratory control variables during the six-minute walk test (n=18)VariablesPretest3° min TC6End TC6Rec 1° minΔBorgΔRecHR (bpm)74.6 ± 16.097.5 ± 17.595.2 ± 19.084.4 ± 16.720.6 ± 11.310.7 ± 5.6SatO~2~ (%)94.9 ± 3.994.1 ± 3.194.1 ± 3.895 ± 4.9−0.9 ± 5.8−0.9 ± 3.4Borg scale0 ± 12 ± 24 ± 33 ± 34 ± 31 ± 1RR (ipm)20.5 ± 6.6--23.8 ± 6.5--3.3 ± 1.9--SBP (mmHg)128.9 ± 19.7--136.1 ± 17.2--7.2 ± 11.3--DBP (mmHg)72.8 ± 9.6--78.3 ± 10.4--5.6 ± 8.6--Rec 1 min, measurement taken one minute after the end of the test; Δ Borg calculated as end − Pretest; Δ Rec calculated as End − Rec 1 min; HR, heart rate; SpO~2~, oxygen saturation; RR, respiratory rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; WT~6~, six-minute walk test shows the cardiorespiratory control results from the six-minute walk test. Two participants regretted performing this test because they had been unwilling to perform the test before enrollment. The mean distance walked during the test was 181.1 ± 91.6 meters, which corresponds to 36.8 ± 17.9% of the predicted values according to the formula proposed by Dourado et al[@r30]^)^.

The body composition by bioelectrical impedance analysis indicated that 15 subjects were obese[@r27]^)^ and their obesity was associated with worse stabilometric variables for the OBEO position ([Table 6](#tbl_006){ref-type="table"}Table 6.Stabilometric variables for the obese and nonobese groupsVariablesObesen= 15Nonobesen= 4BOEO − End.SDx (cm)0.34 ± 0.440.13 ± 0.38\*BOEO − End.RANGEx (cm)2.28 ± 3.410.84 ± 0.13\*BOEO − End.Area (cm^2^)3.41 ± 7.630.60 ± 2.61\*\*Mann-Whitney U Test − statistically significant at p\<0.05. BOEO: Base open with eyes closedTable 7.Quality of life scores according to WHOQOL-BREF and WHOQOL-OLD instruments(n= 20)WHOQOL-BREF DomainsMedianMinimumMaximumPhysical62.922.994.3Psychological68.326.793.3Social relations60.020.0100.0Environment71.327.595.0Total63.924.393.3WHOQOL-OLD FacetsSensorimotor functioning70.020.0100.0Autonomy60.020.090.0Past, present, and future activities70.025.095.0Social participation65.035.0100.0Death and dying77.520.0100.0Intimacy70.020.0100.0Total64.645.090.0). By analyzing waist circumference, we identified that 78.9% of the subjects had central fat accumulation using cutoff values of \> 88 cm for women and \> 102 cm for men[@r32]^)^.

Regarding the overall perception of quality of life, 10% of the oldest old rated their quality of life as very good, 40% rated it as good, and another 40% rated it as neither good nor bad. In terms of their satisfaction with their own health, we found that 50% of the elderly were satisfied, 20% were neither satisfied nor dissatisfied, and 15% were very dissatisfied. All of the perceived quality of life results are presented in [Table 7](#tbl_007){ref-type="table"}.

The results of the food frequency questionnaire (FFQ) were as follows: regarding protein-rich food, 85% of the elderly consumed milk or milk derivatives daily, and 15% consumed milk weekly ([Fig. 2](#fig_002){ref-type="fig"}Fig. 2.Frequency of intake among the elderly in the long-stay institution). Thirty-five percent of the participants reported daily meat and egg consumption, and 65% reported weekly consumption. By contrast, beans were consumed daily by 85% of the participants, weekly by 10% of the participants, and monthly by 5% of the participants.

DISCUSSION {#s4}
==========

The oldest old participants of this study were predominantly female, widowed, and obese and had perceived quality of life scores equal or higher than 60% for all domains. Forty percent of the assessed elderly were at risk of falls, as measured by the Berg Balance Scale. The risk of falls group presented a low handgrip strength and short distance walked in the six-minute walk test. Seventy-five percent of the sample was obese. The obese group presented worse postural control (higher stabilometric variables) compared with the nonobese group. The Berg Balance Scale scores were positively correlated with the handgrip strength and the distance walked in the six-minute walk test. Furthermore, the mobility of the ankle joint presented also positive and significant correlation with the distance walked in the six-minute walk test. Finally, some stabilometric variables presented negative correlations with Berg Balance Scale scores.

This study was carried out in a long-stay institution in the city of Rio de Janeiro, Brazil. It is a private institution that welcomes elderly individuals over 60 years of age, who stay in single rooms and have access to television, magazines, and newspapers. The institution offers its guests leisure and health activities, such as dance, yoga, painting, embroidery, physiotherapy, and medical monitoring. Because the elderly residents have no major clinical impairments, they had the freedom to leave the institution to go on tours and sightseeing and shopping excursions.

The subjects belonged to the age group known as "the very very old" or "the oldest old". Baltes and Smith[@r33]^)^ reported that this group of seniors has distinct characteristics because disabling events become increasingly common over the years. This perspective leads us to believe that living longer results in greater need for care and consequently greater demand for the use of long-stay institutions. Most participants in this study were female, reflecting the greater longevity of women compared with men, as already reported[@r34],[@r35],[@r36],[@r37]^)^ and which is attributed to environmental, social, and genetic factors.

With regard to the distribution of fat, it is known that the apex of fat accumulation occurs at approximately 45--49 years in men and between 60--70 years in women[@r10]^)^, which may explain the results of our BIA and waist circumference analysis. These findings are corroborated by other studies demonstrating the prevalence of obesity in the elderly[@r32], [@r38],[@r39],[@r40],[@r41],[@r42],[@r43]^)^. However, Moreira et al.[@r44]^)^ reported that in their study, the nutritional status of the elderly was eutrophic. This classification was assigned because the authors used BMI as a single classifier of nutritional status. The applicability of BMI in the elderly has been questioned, as it does not account for the distribution of body fat (BF). Knowing that the elderly experience bodily changes relative to the location of fat distribution, amount of body water, muscle loss, and decrease in height, among alterations, it is possible that two people with the same BMI may have different percentages of BF. Moreover, it is observed that in the elderly, gradual loss of muscle mass can be masked by fat gain. This relationship is called sarcopenic obesity, which is often associated with normal BMI but increased waist circumference[@r45]^)^. Other studies[@r10], [@r46]^)^ reporting on the body composition of very elderly seniors highlighted the decline in body fat concentration in this age group. However, due to the cross-sectional nature of our study, it is difficult to determine whether the very elderly in our study experienced a gradually declining concentration of BF. Determining the nutritional status of the very elderly is not an easy task because there are several indicators (dietary, anthropometric, and biochemical) and influencing factors (gender, age, race, physical activity level, health status)[@r10]^)^.

Changes in body composition usually follow a programmed genetic pattern and are caused by changes in diet, physical activity level, and the association between these factors; when the elderly are institutionalized, these influences are even more significant. Therefore, anthropometric analysis should always be addressed in discussions about the aging process because such changes are directly related to the onset of comorbidities and mortality[@r44]^)^. With aging, a gradual decline in physical activity and a consequent increase in sedentary behavior[@r47], [@r48]^)^ are additional factors that influence the change in body composition. A sedentary lifestyle also affects functional variables such as postural balance, cardiovascular endurance, flexibility, and muscle strength.

A threshold force to maintain postural balance is required to perform every task, and it is likely that greater muscle strength provides better stability and alignment control. Thus, any reduction in muscle strength or balance adversely influences the performance of activities of daily living[@r49], [@r50]^)^. Handgrip strength has been shown to be predictive of overall muscular strength[@r23]^)^, nutritional status[@r51]^)^, and functional performance in the elderly[@r52], [@r53]^)^. In this study, it was observed that the higher the handgrip strength, the higher the values achieved in the Berg test. This finding is corroborated by those of Rebellato et al.[@r54]^)^, who found that a group of seniors who reported having suffered declines over the past year had lower muscle strength than seniors who reported no falls.

Rantanen et al.[@r55]^)^ followed a cohort 919 elderly American women and showed that the handgrip strength test can also be used as a predictor of mortality and may thus be helpful in identifying patients who are at an increased risk of health deterioration. Ribeiro and Pereira[@r56]^)^ found that the Berg Balance Scale is the most accurate scale for detecting changes in balance in the elderly. In our study, we found Berg balance scale scores under 45 points in 40% of the participants. This finding is similar to that reported by Pimentel and Scheicher[@r57]^)^, who investigated the risk of falls in 70 sedentary and active elderly subjects using the Berg balance scale and found that the risk of falls was 40% in the active group and 97.14% in the sedentary group. There were significant negative correlations between Berg balance scale scores and stabilometric variables, showing that those participants with high functional balance presents small body sway during static posture. This was an expected result, considering that a smaller center of pressure movement in a task denotes better postural control.

In the present study, we observed that the group with no risk of falling walked a longer distance compared with the group that had an increased risk of falling. It is noteworthy that all participants in the group that had an increased risk of falls needed help walking while performing any test and that two participants in this group failed to repeat the test. It is recommended that the six-minute walk test be performed twice, with a 15-minute interval between trials, to overcome the learning curve and to ensure reproducibility of the procedure. However, our data suggest that in regard to very elderly seniors, this recommendation should be reconsidered because we observed that repetition required too much effort, and thus, some of the elderly people refused to repeat the test and others exhibited worse performance.

Another correlation found in this study was between the mobility of the right ankle and the distance walked during the six-minute walk test, most likely because with aging, changes occur in the mechanical and morphological properties of the structures that cause myoarticular tendon stiffness, changes in the joint capsules, stiffness in muscles, and decreases in synovial fluid[@r58]^)^. Another factor that may have contributed to this correlation is the fact that ankle mobility is also related to functional balance in the elderly[@r59]^)^. The walk test is widely used to evaluate the physical ability of the elderly to predict morbidity and mortality, follow the evolution of diseases, assist in creating a functional profile of different population groups, generate evaluative parameters before and after therapeutic interventions, and develop recommendations for safe and effective exercises[@r60]^)^.

Dietary intake is another central factor for quality of life in the elderly[@r61]^)^. The diet may contribute to reductions in various worsening health factors. However, with economic development, especially in Western countries, changes can be observed in the food consumption of the population, with increasing use of industrialized foods that have a high caloric density and very high concentration of saturated fat and sodium. In addition, there is a decreased need for energy expenditure while performing activities of daily living and working, resulting in an increase in health problems such as obesity, diabetes mellitus, hypertension, and some types of cancer[@r61]^)^.

The information obtained from the analysis of dietary intake data was related to the food guide recommendations for the Brazilian population[@r62]^)^. Najas et al.[@r63]^)^ studied the eating patterns of elderly individuals from different socioeconomic strata living in urban regions in southeastern Brazil. The authors found that more than 70% of the elderly population consumed beans, beef, poultry, milk, dairy products, and eggs. Analysis of the relative frequencies of daily consumption demonstrated that the most frequently consumed protein-rich foods were beans, milk, and milk derivatives, as observed in our study.

With respect to foods with high nutritive value (carbohydrates and fats), it was observed that 100% of the study population consumed cereal daily. This finding is in accordance with that of Najas et al.[@r63]^)^, who found that more than 90% of the elderly consume rice, bread, starchy foods, and pasta, and the items most commonly consumed daily (\> 70%) were rice and bread. Analysis of the consumption of fats in the form of oils, margarine, and butter showed that 60% of elderly individuals consume fats daily, 35% consume them weekly, and 5% consume them monthly.

Shin-Jiuan et al.[@r64]^)^ examined the dietary intake levels and major food sources of energy and nutrients among the Taiwanese elderly and observed that meat and cereals/roots were the major sources of dietary protein. Whereas cereals/roots were the main carbohydrate-contributing food group, the primary lipid sources were meat and fats/oils among the elderly.

In assessing the consumption of fruits and vegetables, which represent sources of micronutrients (vitamins and minerals), it was revealed that 75% of the elderly consumed fruits daily but that the consumption of raw or cooked vegetables was low, at 30% and 25% daily, respectively. It is worth noting that the frequency of "never or rarely" consuming these foods was 5% for fruits, 20% for cooked vegetables, and 15% for raw vegetables. Shin-Jiuan et al.[@r64]^)^ also verified that the highest ranked dietary sources for minerals for the Taiwanese elderly were as follows: dairy products, vegetables, and seafood for calcium; dairy products and cereals/roots for phosphorous; vegetables and meat for iron; and vegetables, cereals/ roots, other protein-rich foods, and seafood for magnesium.

Viebig et al.[@r65]^)^, in a study involving 2,066 low-income elderly individuals (≥ 60 years) living in the city of São Paulo, reported that approximately one-third of their subjects (n= 723; 35%) did not consume any type of fruit or vegetable on a daily basis. In addition, 19.8% reported a daily intake of five or more servings of fruits and vegetables. This intake was positively associated with income and years of schooling. Jaime et al.[@r66]^)^ estimated that the consumption of fruits and vegetables in Brazil is less than half of the recommended amount, especially in low-income families.

Regarding the quality of life test, it was observed that all domains assessed by the WHOQOL-BREF, except for social relations, had scores above 60% and that all facets analyzed by the WHOQOL-OLD also showed scores above 60%. One of the biggest reasons why families choose institutionalization is that they are concerned about their elderly relative living alone due to fears regarding social isolation and the difficulty of maintaining independence[@r67]^)^. It is believed that in a long stay institution, the elderly share fellowship with their peers, which helps reduce loneliness. However, a study by Prieto-Flores et al.[@r68]^)^ shows that institutionalization alone has a strong effect on loneliness that is not ameliorated by the possibility of meeting with family, friends, and neighbors. Therefore, it is believed that feeling isolated from family and friends were the main reason why the participants in this study had low scores in the social relations domain of the WHOQOL-OLD. The effects of social relationships on quality of life in the elderly are so important that, after completing a longitudinal study on British elderly subjects and studying the influence of age on quality of life, Zaninotto et al.[@r69]^)^ proposed that it is necessary to prepare adults at a younger age through strategies that may increase their network of friends and interaction with a wider community.

The scores for the facet related to death and dying were higher, which leads us to believe that elderly individuals understand that aging and death are a natural process of human existence. Such acceptance may also be compounded by the fact that the elderly have already mourned the death of their companions, relatives, and friends. Frumi and Celich[@r70]^)^ reported that appreciation and respect for older people's life histories leads to recognition of an individual's uniqueness and the importance of promoting healthy aging.

Despite the fact that it studied such an important group in the Brazilian population, this study has some limitations. Body fat was measured by the bioelectrical impedance technique and not by dual energy X-ray absorptiometry (DXA), one of the gold standard exams for body composition evaluation. Furthermore, physical capacity was not measured by a cardiopulmonary exercise test (ergospirometry), a gold standard for physical capacity evaluation, but was measured by an indirect method, the six-minute walk test. It is desirable, mainly in scientific literature, to use the most reliable methods. The methods applied in the present study, nevertheless, are frequently used in clinics and were feasible, since all measurements were performed in the LSI.

In conclusion, the oldest old participants in this study were predominantly female, widowed, and obese. Of all subjects evaluated, 40% had a risk of falls, and these individuals had the worst results for handgrip strength and the walking test. The high values for obesity and low values for handgrip strength and physical capacity were associated with worse body balance. Furthermore, the low values for ankle joint mobility were also associated with worse physical capacity in this population. In the perceived quality of life assessment, the social relations domain had the worst scores, and the death and dying domain had the best scores.

These individuals are therefore a very vulnerable age group, and relevant risk prevention strategies should include social interaction as a facilitator in programs aimed at preventing functional disability. Studies related to the oldest old, particularly those in long-stay institutions, are scarce. Therefore, we suggest that future research should include larger groups, as well as individuals residing in public institutions, and should focus on assessing therapeutic proposals, which may inform the development of public policies more targeted and appropriate for this population.
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